Nitric oxide and GABA mediate bi-directional cardiovascular effects of orexin in the nucleus tractus solitarii of rats.
The present study investigated the cardiovascular effects of orexin (OX)-A and OX-B in the nucleus tractus solitarii (NTS) and delineated the engagement of nitric oxide (NO) and GABA in OX-induced cardiovascular responses. In adult male Sprague-Dawley rats maintained under propofol anesthesia, microinjection bilaterally into the NTS of OX-A or OX-B evoked bi-directional cardiovascular effects in a dose-dependent manner. At a lower dose (5 pmol), OX-A or OX-B decreased systemic arterial pressure (SAP), heart rate (HR), and power density of the vasomotor components of SAP signals, our experimental index for sympathetic neurogenic vasomotor tone. At higher doses (>20 pmol), these two compounds elicited cardiovascular excitatory responses. These bi-directional cardiovascular effects of OX were abolished by co-injection of an OX(1) receptor antagonist, 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-yl-urea hydrochloride (SB-334867, 0.75 nmol) or the OX(2) receptor antiserum (1:20). In addition, the vasodepressor effects of low dose (5 pmol) OX-A or OX-B in the NTS were attenuated by a nitric oxide synthase (NOS) inhibitor, N(G)-nitro-l-arginine methyl ester (l-NAME, 5 nmol), a neuronal nitric oxide synthase (nNOS) inhibitor, 7-nitroindazole (2.5 pmol) or the soluble guanylate cyclase (sGC) inhibitor, 1H-[1,2,4]oxadiazole[4,3-alpha]quinoxalin-1-one (250 pmol). The vasopressor effects of high dose (200 pmol) OX were reversed by co-administration with GABA(A) or GABA(B) receptor antagonist, bicuculline methiodine (10 pmol) or 2-hydroxy saclofen (100 pmol), or l-NAME (5 nmol). Our results indicate that OX-A or OX-B elicited bi-directional cardiovascular effects via OX receptor-dependent mechanisms. The vasodepressor effects of OX were induced by the nNOS-derived NO and activation of sGC-associated signaling pathway, whereas the vasopressor effects were mediated by interaction with GABAergic or nitrergic neurotransmission in the NTS.